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DETAILED ACTION 
Drawings 

1 . The drawings are objected to because: 

Figure 1 only contains numerical reference characters and fails to include 
corresponding word labels for easy identification of the figure elements. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 
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Pages 



The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

3. The abstract of the disclosure is objected to because it contains legal 
phraseology. Correction is required. See MPEP § 608.01(b). 



4. The disclosure is objected to because of the following informalities: 

The preliminary amendment to the specification requests replacing the paragraph 
that begins at page 4, line 22 with an amended paragraph. However, it is the paragraph 
that begins at page 4, line 29 that should be replaced with the aforementioned amended 
paragraph. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification sliall contain a written description of tine invention, and of tine manner and process of 
mailing and using it, in sucli full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claims 17, 24, and 29 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 



Application/Control Number: 10/530,852 Page 4 

Art Unit: 2611 

the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

According to claims 17, 24, and 29, a third clock generator circuit generates an 
extracted clock signal based on the average of a first phase difference (obtained from a 
first phase detector for detecting a phase difference between a rising edge of a periodic 
data signal and a rising edge of a rising edge clock signal) and a second phase 
difference (obtained from a second phase detector for detecting a phase difference 
between a falling edge of a periodic data signal and a falling edge of a falling edge clock 
signal) in a way that the probability distribution functions of the rising edges and falling 
edges of the data signal are individually averaged. 

Interpreting the average of a phase difference in a phase locked loop, for 
example, in the sense of an arithmetic mean, the corresponding feature may be 
interpreted in at least two different ways: 

• The arithmetic mean of a sequence of discrete samples of the first phase difference 
and the arithmetic mean of a sequence of discrete samples of the second phase 
difference are computed (i.e. averaging the differences separately). In this case both 
averages are zero, and it is consequently not possible to produce a meaningful clock 
signal based on these averages. 

• The arithmetic mean of one discrete sample of the first phase difference and one 
discrete sample of the second phase difference is computed. If the transitions in the 
first loop are subject to a random jitter, then the detected first phase difference will 
be a random signal with zero mean (as indicated with the probability density function 



Application/Control Number: 10/530,852 Page 5 

Art Unit: 2611 

(308) in Figure 3). Likewise, the detected second phase difference will be a random 
signal with zero mean. How to generate a clock signal based on two random signals 
which are devoid of any information remains entirely unclear. 

To fill the teaching lacking in the claims with respect to the generation of the 
extracted clock signal, a person skilled in the art would consult to this end the written 
description and the drawings. The written description discloses in that respect on page 
5 that the basic idea of the invention is to individually average the probability distribution 
functions of the rising and falling edges of the data signal using two independent phase 
locked loops. However, nothing is disclosed in the written description which would 
render it apparent to the skilled person how to compute these probability distribution 
functions based on the phase averages (which are either zero or a random signal with 
zero mean, as outlined above). Furthermore, the written description is completely silent 
about how the generation of the extracted clock signal results in the individual averaging 
of the probability distribution function. It is also pointed out that it is entirely unclear what 
the average of a probability distribution function might be, since it is an average in itself. 
Therefore, the description does not disclose the invention's essential features in 
sufficient detail to render it apparent to the skilled person how to put the invention into 
practice. The figures do not disclose any additional information with respect to the 
generation of the extracted clock signal, either. 

To the argument that the phase difference of the phase locked loops in a 
transient or out-of-lock state may be useful in order to generate the extracted clock 
signal, it is noted that nothing to that respect is mentioned in the description about this 
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very complicated matter. To the person skilled in the art, it is by no means apparent how 
any useful information may be extracted from a transient state or an out-of-lock state of 
a PLL. The only other information provided by the description with respect to the 
generation of the extracted clock signal is that, in a further embodiment, the controller 
controls the generation of said clock signal so that the error rate of the extracted data is 
minimized (see, for example, the description on page 7, lines 5-8 or page 1 1 , lines 1-2). 
This embodiment, however, also lacks the disclosure of precise technical features which 
would render it apparent to the skilled person how to generate the extracted clock 
signal. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

8. Claims 17-22, 24-26, 29-34, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano (U.S. Patent No. 5,745,468) in view of Aoki et al. (U.S. 
Patent No. 6,236,696 B1). 

Regarding claim 17: 

As shown in figure 4, Nakano discloses a clock signal extraction device for 
extracting an extracted clock signal out of a periodic data signals, comprising: 



Application/Control Number: 10/530,852 Page 7 

Art Unit: 2611 

• a first clocl< generator circuit configured to generate a rising edge clock signal, the 
first clock generator circuit having a first output (see figure 4, reference character 
3); 

• a first phase detector configured to detect a first phase difference between a rising 
edge of the periodic data signal and a rising edge of the rising edge clock signal, the 
first phase detector having a first input connected to the first output to form a first 
loop, and wherein the first clock generator circuit and the first phase detector 
cooperate to reduce the detected first phase difference (see figure 4, reference 
character 3 where Naltano illustrates a phase-locked loop which is generally 
built to include a phase detector in order to change the control voltage of the 
oscillator of the phase-locked loop); 

• a second clock generator circuit configured to generate a falling edge clock signal 
(see figure 4, reference character 4); 

• a second phase detector configured to detect a second phase difference between a 
falling edge of the data signal and a falling edge of the falling edge clock signal, the 
second phase generator having a second input connected to the second output to 
form a second loop, and wherein the second clock generator circuit and the second 
phase detector cooperate to reduce the detected second phase difference (see 
figure 4, reference character 4 where Nakano illustrates a phase-locked loop 
which is generally built to include a phase detector in order to change the 
control voltage of the oscillator of the phase-locked loop); 
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• a third clock generator circuit configured to generate a clock having a phase which is 
intermediate between those of the first and second clocks (see figure 4, reference 
character 12). 

Nakano does not specifically disclose generating the extracted clock signal 
based on an average of a first phase difference and a second phase difference. 

However, Aoki, in the same field of endeavor, discloses generating the extracted 
clock signal based on an average of a first phase difference and a second phase 
difference (see figure 25, reference character 1910). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the invention of Nakano as taught by Aoki and 
generate the extracted clock signal based on an average of the first phase difference 
and the second phase difference such that the probability distribution functions of the 
rising edges and falling edges of the periodic data signal are individually averaged, thus 
allowing more rapid and accurate data recovery (Aoki, col. 1, lines 45-50). 

Regarding claim 18: 

The combination of Nakano and Aoki discloses the clock signal extraction device 
according to claim 17, wherein the third clock generator circuit includes a controller and 
a third clock generator, the controller configured to process said first phase difference 
and said second phase difference to control generation of the extracted clock signal by 
the third clock generator (see Nakano, figure 4, reference character 9a). 

Regarding claim 19: 
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The combination of Nakano and Aoki discloses the clock signal extraction device 
according to claim 1 8, wherein the controller further constitutes a part of the first clock 
generator circuit and the second clock generator circuit (see Nakano, figure 4, 
reference character 9a). 

Regarding claim 20: 

The combination of Nakano and Aoki discloses the clock signal extraction device 
according to claim 19, wherein each of said first, second and third clock generator 
circuits includes a voltage controlled oscillator (see Nakano, figure 4, reference 
characters 3,4, and 12 where Nakano illustrates a phase-locked loop which 
generally comprises a voltage controlled oscillator). 

Regarding claim 21: 

The combination of Nakano and Aoki discloses the clock signal extraction device 
according to claim 17, wherein each of said first, second and third clock generator 
circuits includes a voltage controlled oscillator (e Nakano, figure 4, reference 
characters 3,4, and 12 where Nakano illustrates a phase-locked loop which 
generally comprises a voltage controlled oscillator). 

Regarding claim 24: 

As shown in figure 4, Nakano discloses an arrangement for extracting data, 
including: a clock signal extraction device for extracting an extracted clock signal out of 
a periodic data signal, comprising 
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• a first clocl< generator circuit configured to generate a rising edge clock signal, the 
first clock generator circuit having a first output (see figure 4, reference character 
3); 

• a first phase detector configured to detect a first phase difference between a rising 
edge of the periodic data signal and a rising edge of the rising edge clock signal, the 
first phase detector having a first input connected to the first output to form a first 
loop, and wherein the first clock generator circuit and the first phase detector 
cooperate to reduce the detected first phase difference (see figure 4, reference 
character 3 where Naltano illustrates a phase-locked loop which is generally 
built to include a phase detector in order to change the control voltage of the 
oscillator of the phase-locked loop); 

• a second clock generator circuit configured to generate a falling edge clock signal, 
the second clock generator circuit having a second output (see figure 4, reference 
character 4); 

• a second phase detector configured to detect a second phase difference between a 
falling edge of the data signal and a falling edge of the falling edge clock signal, the 
second phase generator having a second input connected to the second output to 
form a second loop, and wherein the second clock generator circuit and the second 
phase detector cooperate to reduce the detected second phase difference (see 
figure 4, reference character 4 where Nakano illustrates a phase-locked loop 
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which is generally built to include a phase detector in order to change the 
control voltage of the oscillator of the phase-locked loop); 

• a third clock generator circuit configured to generate a clock having a phase which is 
intermediate between those of the first and second clocks (see figure 4, reference 
character 12); and 

• a data extraction device configured to extract data from said data signal according to 
a rate of said extracted clock signal (see figure 4, reference characters 5,6, and 
13). 

Nakano does not specifically disclose generating the extracted clock signal 
based on an average of a first phase difference and a second phase difference. 

However, Aoki, in the same field of endeavor, discloses generating the extracted 
clock signal based on an average of a first phase difference and a second phase 
difference (see figure 25, reference character 1910). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the invention of Nakano as taught by Aoki and 
generate the extracted clock signal based on an average of the first phase difference 
and the second phase difference such that the probability distribution functions of the 
rising edges and falling edges of the periodic data signal are individually averaged, thus 
allowing more rapid and accurate data recovery (Aoki, col. 1, lines 45-50). 

Regarding claim 25: 
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The combination of Nakano and Aoki discloses the arrangement according to 
claim 24, wherein the third clock generator circuit includes a controller and a third clock 
generator, the controller configured to process said first phase difference and said 
second phase difference to control generation of the extracted clock signal by the third 
clock generator (see Nakano, figure 4, reference character 9a). 

Regarding claim 26: 

The combination of Nakano and Aoki discloses the arrangement according to 
claim 25, wherein said controller controls said third clock generator to generate said 
Clock signal such that the error rate of the extracted data is minimized (see Naltano, 
figure 4, reference character 9a). 

Regarding claim 29: 

As shown in figure 4, Nakano discloses a method for extracting an extracted 
clock signal out of a periodic data signal, comprising: 

• (a1 ) generating a rising edge clock signal (see figure 4, reference character 3); 

• (a2) detecting a first phase difference between a rising edge of the periodic data 
signal and a rising edge of a rising edge clock signal (see figure 4, reference 
character 3 where Nakano illustrates a phase-locked loop); 

• (aS) feeding back the first phase difference to generate a subsequent rising edge 
clock signal having a reduced first phase difference (see figure 4, reference 
character 3 where Nakano illustrates a phase-locked loop); 



Application/Control Number: 10/530,852 Page 13 

Art Unit: 2611 

• (b1 ) generating a falling edge clock signal (see figure 4, reference character 4); 

• (b2) detecting a second phase difference between a falling edge of the periodic data 
signal and a falling edge of a falling edge clock signal (see figure 4, reference 
character 3 where Nakano illustrates a phase-locked loop); 

• (b3) feeding back the second phase difference to generate a subsequent falling 
edge clock signal having a reduced second phase difference (see figure 4, 
reference character 3 where Nakano illustrates a phase-locked loop); and 

• (c) generating a clock having a phase which is intermediate between those of the 
first and second clocks (see figure 4, reference character 12). 

Nakano does not specifically disclose generating the extracted clock signal 
based on an average of a plurality of first phase differences and second phase 
differences. 

However, Aoki, in the same field of endeavor, discloses generating the extracted 
clock signal based on an average of a plurality of first phase differences and second 
phase differences (see figure 25, reference character 1910). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the invention of Nakano as taught by Aoki and 
generate the extracted clock signal based on an average of a plurality of first phase 
differences and second phase differences in a way that the probability distribution 
functions of the rising edges and falling edges of the periodic data signal are individually 
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averaged, thus allowing more rapid and accurate data recovery (Aoki, col. 1, lines 45- 
50). 

Regarding claim 30: 

The combination of Nakano and Aoki discloses the method according to claim 

29, where step (a1 ) includes employing a voltage controlled oscillator to generate the 
first clock signal and the subsequent first clock signal (see Nakano, figure 4, reference 
characters 3,4, and 12 where Nakano illustrates a phase-locked loop which 
generally comprises a voltage controlled oscillator). 

Regarding claim 31: 

The combination of Nakano and Aoki discloses the method according to claim 

30, where step (a2) includes employing a voltage controlled oscillator to generate the 
second clock signal and the subsequent second clock signal (see Nakano, figure 4, 
reference characters 3,4, and 12 where Nakano illustrates a phase-locked loop 
which generally comprises a voltage controlled oscillator). 

Regarding claim 32: 

The combination of Nakano and Aoki discloses the method according to claim 
29, further comprising a step of: extracting data from said data signal according to a rate 
of said extracted clock signal (see figure 4, reference characters 5,6, and 13). 

Regarding claim 33: 

The combination of Nakano and Aoki discloses the method according to claim 
32, wherein step c) further comprises generating the extracted clock signal such that the 
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error rate of said extracted data is minimized (see Nakano, figure 4, reference 
character 9a). 

Regarding claim 34: 

The combination of Nakano and Aoki discloses the method according to claim 
33, wherein said data signal is an optical data signal (see Nakano, col. 3, lines 66-67 
through col. 4, lines 1-5). 

Regarding claim 36: 

The combination Nakano and Aoki of discloses the method according to claim 
29, wherein said data signal is an optical data signal (see Nakano, col. 3, lines 66-67 
through col. 4, lines 1-5). 

9. Claims 23, 27-28, and 35 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nakano (U.S. Patent No. 5,745,468) in view of Aoki et al. (U.S. Patent No. 
6,236,696 B1) as applied to claims 19, 24, and 33 above, and further in view of Tanji et 
al. (U.S. Patent No. 6,307,906 B1). 
Regarding claim 23: 

The combination of Nakano and Aoki discloses the clock signal extraction device 
according to claim 19. 

The combination of Nakano and Aoki does not specifically teach a phase pump 
and a loop filter. 

Tanji discloses a phase pump and a loop filter (see figure 1, reference 
characters 20 and 22). 
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It would have been obvious to one of ordinary skill in the art at the time the 
applicant's invention was made to modify the invention of Nakano and Aoki as taught by 
Tanji and wherein the controller further comprises, for each of the first, second and third 
clock generator circuits, a phase pump and a loop filter, thus allowing a reduction in 
jitter an dchannel crosstalk that can occur with multiple clocks (Tanji, col. 1, lines 40- 
45). 

Regarding claim 27: 

The combination of Nakano, Aoki, and Tanji discloses the arrangement 
according to claim 24, wherein said data extraction device comprises a data sampler for 
sampling said data signal (see Tanji, figure 1, reference character 14). 

Regarding claim 28: 

The combination of Nakano, Aoki, and Tanji discloses the arrangement 
according to claim 27, wherein said data sampler comprises a D-type flip-flop (see 
Tanji, figure 4A). 

Regarding claim 35: 

The combination of Nakano, Aoki, and Tanji discloses the method according to 
claim 33, further comprising extracting data from said data signal using a flip-flop (see 
Tanji, figure 4A). 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to GINA MCKIE whose telephone number Is (571 )270- 
5148. The examiner can normally be reached on Mon-Fri, 9:00 AM-4:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Gina McKie/ 
Examiner, Art Unit 2611 
March 17, 2008 
/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 



